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MACKEREL SKY A S  A PROGNOSTIC OF PRECIPITATION. 

By 13. H. MARTIN, Ohwrver. 
[Weather Bureau, Columbus, Ohio, May 15, 1919.1 . 

While compiling other data for investigation I have 
taken note of the occasional record of “mackerel sky” 
at the Columbus, Ohio, station. Of the 17 records made, 
it has been found that 10 were followed by precipitation 
within 12 hours, 15 within 24 houis, and 17 (a111 within 
45 hours. As will be agreed, the occurrence of “mackerel 
sky” is evidently of great prognostic d u e .  However, 
the records of this formation are sparse and the value 
13 does not, in my opinion, represent anything like the 
total number of times this cloud has been observed in 
the past 10 years. 

I believe that this cloud formation is of sufficient 
importance to justify more comp1et.e records, and that 
it should be recorded, together with the time, direc.tioii 
from which moving, aiid where densest, whenever 
observed. “Mackerel sky” is usually of such short du- 
ration that an observer must be on the alert to note 
every occurrence. I believe that if such records were 
made, however, the resu1t.s would be of greater value than 
any other cloud record in the forecast of precipitat.ion. 

ON T H E  USE OF CIRRUS IN THE FORECASTING OF 
WEATHER. 

By G .  REBOUL and L. DUNOYER. 
[Abstracted from C’ornptcs Rendus, Mar. 22, 193, pp. 744-747.1 

It is a well-laiown fact that the distribution of cloud- 
iness in advance of a low pressure area can he. used for 
local forecasting! This paper presents the deductions 
from observations macle a t  Malz6ville, France, regarding 
the use of cirrus €or this purpose. The rules rleduced 
and the factors of certninty are presented here: 

1. Thc appea.rance of ci.nws in. a. cPrfai.n. direction, 
indicates the existence of a. &pression .in. that t i r iw i fy .  
Certa.intv: In  summer, 0.93; in winter, 0.94; when cirri 
are from west, 0.06; from the east, 0.S1. 

‘ 3. The di.rtct.ion of movt?ment qf ciirtis i.’ndi.ca.tcs ilia 
&redion in which. th,e depression. i s  to be oinrd. Certainty: 

west, 0.91 ; from the east, 0.57. 
3 .  The! direction of moven~ent qf cirrus iid,ica,tts the 

direction of motion of the centor of the d.epcssi.on~. Cer- 
tainty: In  summer, 0.67; in winter, 0.60; when cirri 
are from west, 0.76; from the east, 0.43. 

4. Oirri of high speed foretell a rapid motion. qf the ceniw. 
Certainty: January to October, 1916, 0.i2; ,July, 1918, 
to July, 1910,0.68. 

5. dbu;ndant eiwus iiidica.tes, 011 occasions uilien. the 
&e ression i s  in the vicinity of the place of observuhn, 

The warning is made that too much confidence should 
not be placed in cirrus as precepts for forecasting, and 
that these rules are applicable only to LOWS in the north 
or east of France and in cases where the coefficient of 
certainty is very large.-(?. L. 111. 

NOTE .-These conditions, of course, are those wit>li 
which the French have to contend, but some of tlie 
above rules would not be applicable in America. The 
reason is that barometric depressions in America travel 
much more rapidly than those of Europe, aiid it is 
therefore possible that tlie direction of motion of cirri 
indicate the radial motion from the center of the storm; 

In  summer, 0.84; in winter, 0.51; wien f cirri are from 

w t) ere it is intense. Certainty. 0.77. 

on the other hand, in America, the center of the cyclone 
moves forward much more rapidly, so that the direction 
of motion of cirri represent the direction of motion of 
the storm, but not the location of the center, as is im- 
plied in (3 )  above.-0. F. B. 

T H E  SNOWFALL I N  THE WESTERN STATES, WINTER 
OF 1919-20. 

[Abstracted from Section Directors’ Reports by -4. J. Henry.] 

In general the winter of 1910-30 was one of greatly 
recluced snowfall as conipsred with the normal. The 
dist.rihution w t s  abnormal in that rather heavy snow 
fell in t,he early part of t,he season, the greater portion 
of which disnppemril before January 1, 1920. The fall 
of bot.11 J H J ~ U W ~  ~ n ~ l  February was much below normal 
niicl t,hr outlook nt the end of February was distinctly 
disappointi~ig. The snowfall of March was fairly heavy 
in priwt~ically all of the Western States, but coming so 
late in tlie season it will not make up t.he deficiency of 
t.he mih-inter months. 

The iiiost,-fsnwed dist,rict.s appear t o  be southwestern 
C‘olorado and portions of Wyoming. Meteorolo ist A. H. 
Thiessen, in char o Climatological Service of f!olorado, 

Rivers will be more t,haii nornial and that that, of the 
l’anipa, White, ancl Ssn Juan Rivers will be c,onsidersbly 
above bhc iiormti.1, t.lius giving an increased flow in the 
(.’i>li)rdo which he estimat.es a t  30 per cent. 

Snowfall in the Columbia watershed was deficient,, par- 
t,iculnrly in the Coast States. hieteorologist E. L. Wells, 
of Portfsnd, Oreg., concludes that with moderate, season- 
able t.enilwratures during May the run-off from the Snake 
I h e r  will be nenrly normal and comparatively early 
nnd thtit nenrly the usual volume of flow will come out 
of tlie Columbia. 

concluiles t,lint t. B ie flow of the Grnnd and Gunnison 

THE DROUGHT IN CALIFORNIA. 

By ANDREW H. PALMER, Meteorologist. 
[Westher Bureau OfRre, S m  Francism, Calif., April, 1920.1 

I J ~  C‘alifornin the year is divided into well-defined wet 
and clry seasons. Nearly all  of the precipitation occurs 
during the winter half-year. The character of the rainy 
senson, therefore, determines the prosperity of agricul- 
ture, which is largely dependent upon artificial irriga- 
tion. Hydroelectricity is largely used for pumping the 
irri ntion water. 

lfecause of abnoimally deficient preci itation during 
the rainy season 1919-30, the central an8  northern por- 
tions of California face a serious problem during the sum- 
mer of 1920. As the three preceding rainy seasons have 
also brought deficient precipitation, and the season just 
ended the least! in many years, the natural reservoirs 
are largely depleted. An inevitable shortage of water will 
occur during 1930 in central and northern California. 
Generous rains in March assured the maturin of winter 

t u t  summer growing crops, particularly rice, and general 
fielcl crops, ns well as deciduous fruit, will re uire much 
more water than now appeals to be availa 5 le in the 
partially filled reservoiis. Mr. 11. D. Butler, State 
power Administrator, estimates that the deficient rainfall 
of the past season will cause B loss of $22,000,000 in the 
S:icramento Valley alone during the summer of 1920. 

rowing grains and grasses, and revived P ruit trees. 
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The ublic utility commission in California is hiown 
as the ft ailrosd Commission of the Strat,e of California. 
It has authority over hydroelectric power companies, 
and also over those water distributing companies which 
are classed as public utilities. Reco-nizing the gravity 
of the situation? and in the hope or  preventing cost,ly 
liti ation, the railroad commission has organized a 
bo f y called the Emergency Water Consen-ation Con- 
ference, which includes in its niemlwrsliip represent,stives 
of all the State and Federal agencies concerned with the 
water problem. It includes represent,at,ives of t,he St.at.e 
railroad commission, St.at.e water commission, St.at,e 
department of agriculture, Strnt,e uniuriait.~. S h t e  
department of engineering, ITnitcd Stat.es Geologicsl 
Survey, United States Weather Bureau, United Shtes 
Bureau of Irrigation Inrest~igations. antl the TTnit.ed 
States Army. This conference held ninny nieet,ings dur- 
ing March and April. T h o u  h nn educat.ion:d ciimp:i,ign 

and urgent recommendations were macle for the coiiscr- 
vation of wat.er. 

The larger water users of t,he Sacramento Valley roliui- 
tarily signed an agreement t.urning over to the conference 

to control and to appcirtion the nrai1:J)le 
water au tllority 0 that valley during the siiminer of 1920. T h e  
water users voluntarily assessed t,liemselves 011 nn acreiige 
basis an amount which will gire the conference about 
$30,000 for administrative purposes in dealing with t,he 
water problem. As the h;\rclroelectric power will be in- 
sufficient for pumping irrigation water, st.enm pumping 
plants are a t  resent bein- instnlled in ninny places in 
the valley. I&. Paul Bazey, chief engineer, has bern 
enga ed b the conference to act as water administrator, 
and f A  e spend a large portion of tlie summer in thc 
field in connection with his duties. 

During the summer of 1919 the Sacramento River 
reached unprecedented low stages. Navigation, which 
under normal conditions is possible to Red Bluff, was 
possible only as far as the city of Sacramento. While 
the Sacramento River is usually at a high stage during 
the spring months, a t  this writing (Apr. 13.) i t  is so low 
that it appears that the river wdl establish a new low 
record sta e before the close of the summer. Certain 

interest. 
Under normal conditions, the flow in the delta region, 

just before the river enters San Francisco Bay, is sufficient 
to cause the water to remain fresh. However, during the 
recent low water the flow has been so scanty that the 
salt water from San Francisco Bay has encroached upon 
the rich agricultural lands of the delta region, and irre- 
parable harm will follow if the salt water remains long 
enough to saturate the lands adjacent. 

Furthermore, certain industries, including the Cali- 
fornia-Hawaiian Sugar & Refining co. and the Southern 
Pacific Railroad, have built piers a t  varioils places in the 
delta region. These piers rest on wooden piles. In  
designmg these structures it was espected that only fresh 
water would ever surround these. Salt water would be 
destructive to these untreated des if the contact were 

passing farther and farther up the delta, apparently to 
remain until the next rainy season. If that occurs, many 
thousands of dollars of damage will result. Property 
owners in the delta region have gone to t.he courts of law- 
and are seeking an injunction against the takin of water 

continues in the delta re ion. The conference, referred 
to above, hopes to save t B e various interests costly and 

the public was informed of t Y ie pending water shortage, 

results of t % e recent low stages of the river are of peculiar 

of long duration. At present t i e salt mater 1s steadily 

from the upper Sacramento River while the k ow water 

long-drawn out litigation. The importance of rainfall, 
antl the need of wide margins of safety in engineering 
projects dependent upon i t  are emphasized in the present 
situation. 

"SNOWBALL" HAIL A T  TOPEKA, KANS., MARCH 3, 1920. 

By 8. D. FLORA, Meteorologbt. 
IWeather Burrnu Office, Topeka, Pans., Mar. 12, ISXl.] 

Thunclerstmms occurred in connection with the passage 
of an area of low pressure which was central over Dod e 
City on the morning of the 3d and over St. Louis on t E e 
morning of the 4th. 

The wind at  Topeka during the afternoon blew first 
from the southeast, then from the east, and later from the 
northeast at  the rate of 8 to 12 miles and hour, with the 
barometer fulling steadily and rather rapidly, occasional 
sprinkles of rain, the temperatures ranging from 46" to 
50'' F. 

A single loud peal of thunder, the first in several niont.hs 
time, \\-as heard a t  4 AS p. m., coming froni a dark, threab 
ening cloud in the western sky. At 5 : O S  p. ni. the wind 
shifted ahruptly from northeast to northwest and within 
10 minutes had increased to 25 ndes an hour; and 
simultaneously 6lie barometer began a ra )id rise. The 

threatening. Occasional sprinkles of rain continued to 
fall. The tenii.erature which was 49O when the wind 
first shiftcd, fell rapidly, reaching 34" by 6 p. m. 

At G:27 p. m., following several yiolent peals of thun- 
der, thcre sutlrlenly began a fall of what first seemed to be 
small balls of ice from one-fourth to one-half inch in 
diameter, which almost covered the ground within the 
space of 60 seconds. This fall lasted for about 5 minutes. 
the balls striking objects with the relocity of hail stones 
and seldom breaking from tho impact. Rain was mixed 
with them somewhat, as i t  is often niised with sleet, and, 
as the temperature was quite close to freezin the rain 

fell so that in a short time trolley wires and telephone 
wires were soon cpatecl with this mixture of ice and snow, 
or ice balls, niaking i t  very dificult to move street cars 
and causing much trouble with telegraph and long-dis- 
tance telephone lines by bringing them dowi. 

A close esamination of these ice or snow balls showed 
them to resemble nothing so much in structure as the 
compact snow balls-the ones as large as base balls- 
that boys often make from slushy snow by s ueezing 
and working it. They were fully RS harcl ns hail stones, 
but lacked the concentric layers of the latter. Within a 
few minutes after they began to fall the ground was white 
from them and some that fell on sheltered parts of aved 
streets and roofs were still there the next mornin P rozen 
in with the ice formed by the rain and sleet, Whig fell at  
intervals throught the rest of the evening. 

western sky in tlie niearitinie becanie dar i -er atid more 

froze to limbs of trees and wires catching the ba gi 1s as they 

DISCUSSION. 

The snowballs, obviously, were hailstones fornied by 
tlie usual hack and forth escursious between hi her and 

levels contnined, presumably, only partially melted 
snow, or snow and rain mised, and not rain alone. Hail- 
stones forniecl under these conditions doubtless would be 
compact, but would not show well-defined alternate 
layers of clear ice and compact snow-only more or less 
compact snow throughout. Rain unmixed with snow 
seems essential to the formation of the layers of clear 
ice.- W. J Humphreys. 

lower levels. In  the present case, however, t % e lower 


